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FUNDAMENTAL EQUATIONS 

I- I a 'f(x)dx = a I f(x)dx\ I <f>(y)dx= I ^^dy, where t/'=dy/clx. 

2 . I (u'{'v)dx=l udx-^ I vdxy where u and v are any functions of x, 

3. / udv = uv — j vdu ; iu— dx = uv— lv-r~ dx, 

4. I x'^dx = —7 9\im^ — l\ \ — = logcc, or log(— «). 

J m + 1 ' J X ° ' ov / 

5. Ce^dx^e^/a) Cb^dx = , "^ - 
6./sin.^=-cos.;Jcos.^ = sin.. 

I tan ajc^a; = — log cos x ; I ctnajc^a; = log sin x. 

I sec^ojc^x = tanaj; I c 

/ coshajc^a; = sinha;; I sir 

I tanh a;c?a; = log cosh x ; I ctnh x = log sinh x. 

8- r-5^, = itan->(?),or-ictn-p). 
J a* -\- x^ a \a/ a \a/ 

/dx 1.1 i/^\ 1 1 a + aj 
-^ 5 = -tanh-M - ), or ;r— log 
a^ — x^ a \a/ 2 a a — x 

/dx 1^11 /^\ 1 1 X — a 
1 a = ctnh-M - ), or ^-- log — ; 
x^ — a^ a \a/ 2 a x -\- a 



sec^xdx = tan x ; I csc^a;c?a; = — ctn x. 
7.' f coshajc^a; = sinhar; I sinh ajc^a; = cosh a;. 
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FUNDAMENTAL J:QUATI0NS 



9. / = siii~H-)> or — cos-M-)' 

f 



Var^±a2 



= log (a; + -Vx" ± a^). 



dx 1 

: = - COS" 



Var^-a^ « 






M\ C dx ^ J. A W + hx —2^ , , \a-\-bx 

10. I ■ = . tan-^ \ — = > or — 7= tanh-^ -\^ — ■ 

J x^a-^bx V— a 1 — a Va y a 

In such a case as this, that one of the alternate values of the inte- 
gral which makes the quantities under the radical signs positive is 
to be used, and each radical itself is to be considered positive. Of 
course an arbitrary constant may be added to the value of every 
integral given in this pamphlet. 



11. e^=z cos X -\- i sin x] e~^ = cos x — i sin x, 

12. sinha; = i(e*— e-""); coshaj = J(e*-f- e"*). 

13. sin xi = i sinh x ; cos xi = cosh x. 

14. sin X =— i sinh xi ; cos x = cosh xi, 

15. log u = log (cu) — log c. 

16. log X = log(-. a;) + (2 A; + 1) tti ; log^ = (2.3025851) . logioX. 

17. log(a; ±y{)=^ log(aj* ■i-f)±i tsin-^y/x). 



For acute angles and some other cases easily to be determined in 
each instance, 

18. sin-^w = cos-^ -y/l — u^ = tan-^(w/Vl — w^)^ csc"^ O^M- 



19. sin-i w = — sin-^ Vl — u^ -f a constant = J sin"^ (2 w* — 1) + 
a constant. 

20. tan-^i* = — tan-^ (^A) + ^ constant. 
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RATIONAL ALGEBEAIC FUNCTIONS 

I. RATIONAL ALGEBRAIC FUNCTIONS 
A. Expressions involving (a + hx) 

The substitution of y or « for x, where y = xz = a'\-bXf gives 

21. f {a + bxYdx = - fy^dy, 

22. / aj(a -f hxfdx = 7i / iTiy — a)dy, 

23. \o^ (a + 5x)"»c«aj = ^ fj^ (2^ - a)«e^y. 
r a;"(Za; ^ 1 f iy-aydy 

1 C{^ -- hy^^-^dz 



r dx 1 Pi 

J a;»(a + hxY " a"»+«-iJ ' 



25. 



Whence 



27 r "^ _ ^ 

J (a + hxf b(a + bx) 

r dx ^ 1 

J (a + bx)* 2b(a + bxy 

*** J ^Tte ^ ^1^* "^ ** - alog(a + bx)l 
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RATIONAL ALGEBRAIC FUNCTIONS 

C xdx _ ir 1 a 1 

J (a + bxf ^ ^l a + bx "*" 2(a + bxf\' 

J x(a -\- ox) ax 

35. r ^ = - iw^^i-^. 

afi r ^ L j_ A 1 Q^ + ^ 

* ^ «"(<* + &c) €tx a^ X 

B. Expressions involving (a + 6a^) 

««r^ li c-\-x C dx 1, a; — <? 

-7i=taiih-i(aj J^), [a > 0, 6 < 0]. 
V— a* \ X a / 

41 r ^ ^ g J_ r <fa; 

J (a + ba^y '^2a(a-\-ba^) 2aJ a-i- ba^' 



39. 
40. 
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dx 



dx 



RATIONAL ALGEBEAIC FUNCTIONS T 

^ r dx 1_ X 2m-l r dx ' yj 

^ r xdx ^ 1 r dz _ 

J (a-h &c2)"*+' 2J (a + ft«)«+i ' L« - «-J. 

^^ r x^dx ^x a r 

' J oT^ '"b''bj'a + ba? 

47. r ' ^ = _ J_ _ i r ^ 

* ^ ic^(a -h &c*) dx aj a + i 

-g r a^^cfo __ —a; 1 r (fa 

J (a + *a^)~+' 27nb{a^hx'y''^ 27nbj (a + *a^)*' 

• J aj*(a + ftar»)-+i " aJ ar*(a + ^a^)« aJ (a + dir2)«+i ' 

J x(a + baf) an a + ba^ 
gg r__dx 1 r (^a; b r x'^dx 

r__^^dx___ _ 1 r a;"*-* _ a ^ a;'"-*<fa 
' J «"•(» + *af)^ +1 ~ aJ a^(a + 60*)^ aJ «"-«(« + fta;»)^+i ' 
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RATIONAL ALGEBRAIC FUNCTIONS 
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RATIONAL ALGEBRAIC FUNCTIONS 

^•JjC«~ qX qj X' 

g^ r xdx ^ 2a ^hx __ h{2n-l) C^ 
J X^+i"" w^X" nq J X«' 

^. fir*, « h . ^ _^^^^-2ae rdx 
Afi r^K* ^ (ft*-2ac)a:4-a* . 2 a fete 

J a:* cg'A: q J X 

foo; 1 a^ 5 f(^ 

*'J ^ = 2T>^^~^"^V2^"ajJ T- 

70 r_^_ — ?: n + ^ — 1 ^ r dx 

J a«X»+i ■" (m - l)aa:»»"iA:- m - 1 ' a J a«-iZ»+i 

2n-\-m ~1 c r 6^ 
"" w-1 ' aj a;~-*X»+i* 
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10 RATIONAL ALGEBEAIC FUNCTIONS 

D. Rational Fractions 

Every proper fraction can be represented by the general form : 

f(x) ^ g.af'-' + g^--^ + g^n-s^,,,^ g^ 

F(x) ic* + k^7^-^ + k^Q^-'^ H VK ' 

If a, b, c, etc. are the roots of the equation F(x) = 0, so that 
F(x) = (x - ay(x - by (x -cy >' ., 

F(x) (x - ay (x- ay--" (a; - ay-^ '^ " ' ^ x - a 

^ (aj - by (x - by-^ (x- hy-^ ^x-b 

^ (x^ cy (a; - cy-^ {x- cy-^ ^ ^ x-o 

+ , 

where the numerators of the separate fractions are constants. 
If <r, 6, c, etc. are single roots, then p = q=:r=...z=l^ and 

F(x) X — a X — b X — c 

^here ^ = m, 5 = m,etc. 

F'(a) F'(b) 

The simpler fractions, into which the original fraction is thus 
divided, may be integrated by means of the following formulas : 

^^ r hdx _ r hd(mx-\-n) __ h 

' J (mx -f- ^y J m(mx -f- n)' m(l -- l)(mx -f- w)'"^ 

72. I ; — = — log (mx + n\ 

J mx -f- n w ° ^ '^ 

If any of the roots of the equation f(x) = are imaginary, the 
parts of the integral which arise from conjugate roots can be com- 
bined, and the integral t hus brought into a real form. The following 
formula, in which i = V— 1, is often useful in combining logarithms 
of conjugate complex quantities : 

73. log(aj ± yt)= i log(a^ + y") ± ttan-^ 2- 
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IREATIONAL ALGEBEAIC FUNCTIONS 11 

n. IRRATIONAL ALGEBRAIC FUNCTIONS 



A. Expressions involvinq Va + bx 



The substitution of a new variable of integration, y = ^a -f- ftx, 
gives 

Va -h bxdx = — V(a -f hx)\ 



76. P VIT^^ ^ 2(8.'- 12«.. + 15^.^) V(^TM'. 
^ 105 o' 



77. f:i±±Edx = 2V^^i:^ + a f—^=^. 

J X J x-\a + bx 
dx 2-y/a-hbx 



78. 



-^bx 
xdx 



r T^dx __ 2(8a^-4a^a; + 3^V) / 

81. I 7= = — p log -7== p:)- 

J X Va -h ^aj Va \Va + &c + Va/ 

82. / — 7= = — ptanh-i 'O 

J x^a + bx ^a y a 

r dx __ __ Vtt + bx b_ r dx 

J x'-y/a^-bx" ax 2aJ xy/a-^bx 
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12 IRRATIONAL ALGEBRAIC FUNCTIONS 

«./,(».. ,-i^=|p^-^Mz:]. 

J V^T^~ (2m 4-1)^ ~(2m + l)bJ V^I^^" 

/" e^ _ -^a + bx (2n — S)h r dx 

J aj^Va + ftaj"" (/i-l)aic»-i (2n-2)aJ a^-Wa + bx 

88. / ^^ — ■ ^ = b I (a-^-bx) ^ chi + a I ^ — ■ ^ dx. 

QQ r dx _ 1 r dx b n dx 

J x(a-\' bx)^ ^J x(a + bx)~^ ^J (a + bxf 



B. EXPBESSIONS INVOLVING V?±^ AND Va* — 7? 

90. C^/^F±ydx = ^\x •y/y?±a^ ± aJ" log(a; H-Vx^ia*)].* 

91. r Va« - a^<ix = iL Va» - ar» + a« sin-iQj. 

92. r-^i= = log(x + V^^T^)* 
J Vaj^±a* 

93. r-^^= = 8iii-i/'-\or-.co8-^/'-y 

94. I — =-co8^(-)> or -sec^(-)' 
r rfx 1 , /a 4- Va« ± xA * 

««-Jw^T^=-«^°^^ ^ /• 



'^3 



„og(£±:^±i)_Btah->(?), iog(£±2^)-co*- 
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IRRATIONAL ALGEBRAIC FUNCTIONS 13 



97. / dx = Vic^ — a^ — a cos~^ - • 

J X X 

100. far Va;^ ± a^c^a; = J V(a^ ± a«)». 

102. r V(ar* ± aydx 

103. r V(a2 _ a^)8e^a: 

"J V(a;2±a2)« a^Va;2±a^ 



105 



/c?aj _ a: 

/a;6?a; _ —1 

/a:c?x 1 

108. CxV(^f±^'^dx = \V(^^±^' 

109. r^ V(a^ - a:^)»<^a; = - i V(a2 - ar^)' 



* See note on page 12 
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14 IRRATIONAL ALGEBRAIC FUNCTIONS 



110. Ca^^a?±a'dx 



= fV(a?±a«)« T i X V^T^ - l' log(* + Vo^ ± a")- 



g-,,-.^- g 



111. / a^^a' - ar'<fe 

112. r-^^ = |^^^Tflog(x+V?^).* 

— == =- - Va^ - ar* + IT sin-*-- 
Va^-a^ 2 2 a 



114. ._/-r— . =T—;^ 



/: 



0^ Var' ± a" « 



X 



r dx _ Va'-ar* 

117. I ^ dx= sin '-• 

3^ X a 



■s- 

— - = — , — sm ^ _ . 

V(a2_^2)8 Va^-a:^ a 



C. Expressions involving ^a-\-hx-\-c^ 

4c 
Let X^^a-^rhx-^rcs^y q = A:ac-'l^, and A; = In order 

to rationalize the fun ction f{x, •v a + 6aj + ca?) we may put 
Va + ^aj + ca^=:^± c -y/A -\- Bx ±a^y according as c is positive 
or negative, and then substitute for x a new variable «, such that 

* See note on page 12 
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IRRATIONAL ALGEBRAIC FUNCTIONS 15 



z =VA^^Bx-\-3^ — X, if c>0; 

->/A-\-Bx-x^ — ^ .o ^^ ^ a 
— ->ifc<Oand >0; 



X — c 



Ix — R 

z = ^ ) where a and fi axe the roots of the equation 

A-hBx-a^=OAtc<0 and -^ < 0. 

— c 

By rationalization, or by the aid of reduction formulas, may be ob- 
tained the values of the following integrals : 

or — P sinh-M , ^ ) > if c > 0. 

21. I -7= = — 7= sm-M — t: ^ >ifg<a 



22 






r_dx_ _ 2(2ex + b)Vx 2k(n-l) C dx 
J X-VX~ i2n-l)qX' + 2»-l Jjc-iVJ' 

J 4(n + l)c 2(ri + l)A:J Vz 

y^ arrfar _ Vx b_ r dx 

^'Jv^'^c YcJ Vx' 
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IRRATIONAL ALGEBRAIC FUNCTIONS 17 

142. f^=_ 1 iog(2^1±^ + -^),if«>0. 

143. / — 1== t sm-M — )?ifa<0. 

144. r_^=_2V£,.j^^, 

146 r <^^ _ Vx 1 r__^ ^ r dx 

146 c ^ — — v^ _^ _^ r_^__ 

J x'Vx^ ^ ^(^J xVx 

147. [2^^=^^^ fJ^^af^. 
J X ^J Vx J xVx 

lAo r^^dx -Vx b r dx . /•c^cc 

/ xTdx _ 1 r x^-^dx ___ h r ar-^dx ___ a rx'^-^dx 
z«Vx~ V ^""^Vx V x-Vx V x^Vx 

151 f ^'^X'^dx __ a;^-iX»Vx _ (2n-^2m-l)b Co^-^X'^dx 



152. 



/: 



(m-l)a r x'^^^X'^dx 

dx Vx .. .->.-,, , , , ( 



^X-VX (m^l)aaf^-^X- 

(2n-^2m-S)b C dx 
2 a(m - 1) J ic"»-^X» Vx 

{2n-\-m — 2)c r dx 
(m-l)a J x'^-^X'^Vx 



' ^\ /. 



:..;'/ = 



Digitized by 



Google 



16 IRRATIONAL ALGEBRAIC FUNCTIONS 

r xdx VX h r eke 

J X'VX~ (2«-l)cJC» 2cJ x'Vx' 

^ C^dx (x Zh\ ,- , Zl^-4:ac r dx 

r x^dx _ (2b^-4:ac)x-\-2ab 1 r dx 
' J X^X~ cqVx ^J VX 

r x'dx __ (2ly'-Aac)x + 2ab 4gc+(2n-3)5^ r dx 
^^' J X»VX "" (2n-l)cqX^-^Vx (2n--l)cq J X^-'^Vx 

r^dx_ /^_5j&£ 55^__2a\ /- /3a^__^\ r dx 
JVz~V3c 12c2"^8c« Sc")^ ^\4.<^ 16c»/J Vz' 

136. fxVxdx = ^^ - 4- f-^dx. 
J Sc 2cJ 

137. CxX Vxdx = ^^^ - ^fx Vxdx. 

138 f ^X'"^ ^ X'^Vx h r x^'dx 

J Vx " (2n-\-l)c 2cJ Vx' 

J Vx 2{n + l)c 4:{n + l)eJ V^ 
a r X^dx 

~2(n + l)eJ Vx' 
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IRRATIONAL ALGEBRAIC FUNCTIONS 17 

142. I — -== 7=logl + — 7=)>ifa>0. 

143. / — 7== J — rSin-M , )>ifa<0. 

J xVx V-a \xVb^—4:ac/ 



144. r^=^£Z£,if^ = 0, 
J xVx ^^ 



2Vx 

-9 

Vx 1 C dx h r dx 



146. r ^ _ ^ I V ^^ ^ r ^ 
146 c ^^ — ^^ ^ r ^^ 



*^vXdx rz: . h C dx , C dx 



riE!^ - _^_£1__ J- r ^"-'^a? ^ r x^-^dx 

^^'J x-Vx''(2n^l)Vx'^''J x^^2j V^ • 
lAo r^^dx -Vx b r dx , /•c^x 

'^'•J-^ T + d^^V^^'Jvi- 

/ xTdx __ 1 rj^2Z^dx_ _ ^ r ar-Hx _ a rx'^-^dx 
z»V^~ V X"-^V^ V -^"Vx V x«Vx 

151 C ^'^X'^dx __ a;"»-iX»Vx _ (2n-^2m-l)b C af'-^X^dx 
J Vx ~ (2n-\-m)c 2c(2n + m) J Vx 

(m — l)a r x'^-^X^'dx 
""(2n + m)cJ Vx ' w,w-^"'':. •• V / ^ ^^^'^ 

r dx ^ Vx . ,./. ^, ^^ ^^ , 

J ir-Z» Vx (^ - l)aar^-^X- " • , 

(27i+2m--3)^ r <:?a; ' • •< - i^ ,- ,' ,' ^ " ^/ .. 

2 a (m - 1) J ic"»-^X» Vx 

(2n-\rm-2)c C dx .'"■'. ^"' ''''^ ^'/ 



152 



>y^ +m — 2)c r dx 
(m-l)a J x™-2X»Vx 



X ' 
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IRRATIONAL ALGEBRAIC FUNCTIONS 



Jaf^Vx" (rn^l)ar-^^ 2(m^l)J ^-i^/J 

(2n-l)c r X^'^dx 
m-1 J X'^-^Vx 

^ ^ r dx 1 ^ ,2h'\'m(a'-^b'x) 

154. I 7= = — , . tan"^ , — ^j 

J (a' + b'x ^ ' - --■ '^^ 



ic)Vx V-A 2V^-hX 

or ~7t^^^ — — ^ — rrrr ' 

where m = ftft' — 2 a'c and A = a^'* — a'bb! -f ca". 

If ^ = 0, the value of the integral is — 2 ft' Vx/[m(a'+ b*x)'\. 

D. Miscellaneous Algebraic Expressions 

155. / V2 ax - o^ ^aj = ^ [(a; - a) V2aa;-ic2 + a* sin-^^J - «)/«]. 

156. r ^ ^- =cos-^(^. 

,„ r ^^ ^ tan-- J '^> + ^^> . 



or 



158 



VftV 



>ft(a' + b'x) 



k-\-2b-y/a' + b'x 
4:bb' 



y/(a + bx)(a'-^b'x) 



I y/(a'^bx)(a'-^b'x)dx = 

_ ^ r ^ ^^ IJc = aft'- a'ft]. 
Sftft'J Va + ftaJ- ■Va'-\-b'x 

159. r l ^' + ^^^ 7 'y/a-\-bX' Vg'+ft'a; A; /^ f^ 

J Sa + bx " ft 2ftJ Va + fta;Va' + ft'a;' 



160. 



I \T~^^^ = sin-^a:— Vl — £c". 



Digitized by 



Google 



IRRATIONAL ALGEBRAIC FUNCTIONS 



19 



161. rJ|^(^a: = V(a; + a)(i» + ^)4-(a-6)log(Vx + a + V^T^). 



162. 



/doc. ^ . . X — a 

■\/(x-a)(a'-'X) ya'-a 



jg3 f (px-hq)dx ^ q-\-a'p C dx 



q -\-b'p r dx 

~ a'-b'J (x-h')^'^ 

164. r — — p== 

J {a' -\-h'x)■\/a'{'hx-\- 



hx -h coi? 



■ cx^ 



_ 1 , / 2 A -h m(a' + 6^a;)-26' V^(a -h ^>a; + ca^ \ 

1 ^ ,/ 2^ + m(a'-f 6'aj) \ 

or ■ ' tan-M , ^ ^ )> 

V-^ \2 b' ■\/'-h(a-^bX'hcxy 

where m = bb' — 2 a'c and h = ab'J — a'bb* -\- ca'\ 

where «"(«' + b'x)= a + bx. 

166. if (x, Va + 6x + ca^)dx 

^r^(2-\/a'Z-b ^Va-bz±-\/a\ i^Va-bz-^y/a ^ 



where 



V - -^v/y . 



?:v 



^ 



/ A 







y\yj^ " 



— Li 
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20 TRANSCENDENTAL FUNCTIONS 

III. TRANSCENDENTAL FUNCTIONS 

67. I sin a rfaj = — cos x, 

. I 9>v[!^xdx = — i cos X sin aj + ^ x = i x — i sin 2 a. 

. I %\v^xdx = — i cos X (sin^a; -|- 2). 
n r • « ^ sin— ^xcosx , w — 1 r . ^ - _ 

1. I cosajc^a; = sin a;. 

. I cos^ a;c?a; = ^ sin aj cos a:4-ia: = ^a;-|-isin2a:. 

'3. I cos'a;c?a; = J sin x (cos* a: 4- 2). 

4. I cos** ajrfa; = - cos^'^aj sin x -\ I C08"~*a;c?a;. 

J ^ ^ J 

/^ 
sin a; cos xdx = i sin^x. 

6. I sin^aj cos^aje^ = — ^ (^^ sin 4 a: — x). 



w r . ' «. 7 cos"*+^aj 

7. I sina;cos"*a;(taj = —• 

J ^ + 1 



'8. I sin"*a; cos xdx = 



sin"*+^a; 
m + 1 



/ 

o r « • « J cos"— ^ajsin-+ia; . m — 1 T ^ „ • „ t 

9. I cos"*a; sm^xiMc = 1 | cos"*~*a; sm" ajc^. 

J m '\- n m+ nj 

on r m • « J 8in»-^xcos"*+^a; , w — 1 f* ^ • . • , 

80. I cos"*a;sin"a;aa; = 1 I cos'^a: sm^^'aj ax. 

J m-\-n m-\-nj 

J.- r cos'^xdx cos"'''"^^ m — n 4- 2 r cos'^xdx 

' J sin"x "" (n — l)sin"-^x n — 1 J sin^-^x 
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TRANSCENDENTAL FUNCTIONS 21 

m — 1 rcos'^'^xdx 



^^^ r coB'^xdx co8"*~^a; m — 1 C 

' J sin^x (m — n) sin^'^a; m — nj 

.-(|-.).(f-x) 



8in*x 



183. 



J COS" 05 I • n/"^ \ 

sin"*a; cos^aj 

m-h^— 2 r ^ 

^aj n — l J sin'^a; • ( 



184. 

^ sin- a; cos'aj 

dx 



w — 1 sin"*~^a; • cos"""^a; n — l J sin'^a; • cos^'^aj 

^__1 1 m-\'n-2 r dx 

"" m — 1 siii"*"^aj • cos^-^a; m — 1 J sin'»"'*aj • cos^x 

/-: = log tan X, 
sin a; cos x 

/ dx _ 1 cosa; m — 2 T 

sin"*aj "" m—1 sin'"""^a; m — 1^ s 



sin"* "'05 



Aft r ^ _ 1 sing n — 2 C _dx__ 

J co&^x w — 1 cos^^^a: n — IJ cos'^'^x 

87. / tan ajcfcc = — log cos x, 

88. I tan*a:e^ = tan x — x, 

89. / tan^aje^ = — — ^^ - | tan— «ajdaj. 

90. I ctn xdx = log sin aj. 

91. I ctn^aje^ = — ctn x — x. 

/ctn*xdx = z i ctn*'-^xdx, 
n-1 J 

I seca;e^ = logtanf^ + |j- ^ '^ * ^ ^ "^ 



92 
93 
.94. I Bec'xdx = ta,iix. 
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22 TRANSCENDENTAL FUNCTIONS 

195. I sec*^xdx = I 

J J COS^iB 

196. I csfixdx = log tan i x, 

197. / CQc^xdx = — ctn x. 

198. Cc8c-xdx = r^ 



siii"a; 



^^^- I — n = . ^ ='8in-H — -^ \y\'a>b> 01, 

J a-^bcosx Va^ — b^ la -\- b cos a;J •- -" 



or 



•sin-M — U ra>b> 0], 



or .. 

•V( 






'^2 _ ^ L ^> + a cos a; J •- . -J' 

1 , [ft + a cos a; + V^^^ — a^ . sinal ^ ^ a 2.2 ^ 2■^ 

200. r , '^ — ^ 

J a + b cos a; 4- c sin x 

— 1 . S b^ + (^ -{- a(b cos a; 4- g sin a;) " I 

[ VfiM-^(a + ^ cos a; + c sina;)J 



or 



V^>2 -I- C2 _ a' 



sm" 



= .log 



[ 6^ + g^ 4-.Q^(^ cos g -h c sin a;) + V^^ + c^ — Q^^(^ sin a; — c cos a;) ] 
V^M-^ (a + 6 cos a; + c sin a:) J 

201. I aj sin xdx = sin a; — a; cos x. 

202. I ar^sin xdx = 2xsmx —(a? — 2)cos aj. 

203. j a^smxdx=(Sa^ — 6)sina; —(a;' — 6a;)cosaj. 

204. 1 a:"*sinajdaj = — af"cosa: -hm / af ^cosajcte. 
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TRANSCENDENTAL FUNCTIONS 23 

205. / X cos xdx = cos a + a; sin x, 

206. I ic^cos xdx = 2x cos a; -|- (ar* — 2) sin x, 

207. I a' cos arfic = (3 ar* — 6) cos cc -h (aj* — 6 x) sina:. 

208. I a;"*cosa;c^ = a;"*sinx — ml x*^~^8mxdx, 

i%t\f% Tsina; - 1 sin a; . 1 rcosx ^ 

209. I — -— 6fo; = • —— 7 H I — — r c^. 

e%'iix Tcosa: _ 1 cos a; 1 Tsina; , 

210. I — — dx= • -— -T T I — — r dx. 

J x^ m — 1 a^™"^ m — 1 J x"'~^ 

Zll.j^dx-.x 3.31 + 5.51 7^7!^^. 9! * 

^-Q Tcosaj- , x^ ^ x'^ a;® , X® 

212. J -_^ = loga.-^:^4-^:^-^^^ + 3^.--. 

213. I sin (?W4r + a) . sin (/la; 'hb)dx 

_ sin (ma; — yia; + ^^ — ^) sin (mx -j- nx -\- a -^ b) 
2 (m — n) 2(m -\- n) 

214. I cos (ma; -|- a) . cos (ria; -|- b) dx 

__ sin (ma; -\- nx -\- a -{• b} sin (ma; — na; -|- a — ^) 
2 (m + n) 2 (m — ri) 

215. / sin (ma; -|- a) - cos (/la; -\-b)dx 

__ cos (7?ia; + wa; + Q^ + ^) cos (m^ — nx-^a—b) 
"""" 2(m-fw) ~ 2(m — ri) 

216. / sin (m^ + a) • sin (m^ -\'b)dx 

a; „ ^ sin (ma; + «) • cos (ma; + ^) 

= -• cos («> - a) ^^ ^ ^^ ^• 

2 ^ "^ 2m 

217. I sin {mx + a) • cos {mx -\-b)dx 

sin (7?wc + a) • sin (ma; + ft) a; . ,. ^ 



2m 2 
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24 TRANSCENDENTAL FUNCTIONS 

218. I cos (mx 4- a) • cos (rnx -{-h^dx 



219 
220 
221 



^ . sin (mx + a) cos (mx + ^) 

= ;r • cos (^ - a) H ^^ -^ ^^ ^• 

2 ^ ^ 2m 

I sin~^a5daj = x sin"^aj + Vl — t?, 
I cos~^a;daj = x cos~^a; — Vl — o?, 
I \aixr^xdx = x tan~^aj — J log (1 -h a?), 

222. ictn-^xdx = « ctn-^x + i log (1 H- a^. 

223. / versin"^a5(fo; = (a; — 1) versin~*a: -|- V2a3 — a^. 

224. C(sm'-^xydx = aj (sin-iaj)^ - 2 aj + 2 Vl-aj* sin-^*. 

225. Taj . sin-^ajcfa; = J [(2 aj* - 1) sin-^aj + » Vl-aj*]. 

iuti, r • 1 J a:-+isin-"^aj 1 raf+^dx 

226. I afsm-^ajcfa; = — ; — r I , 

J n + 1 »i + ljVl-x« 

ooT r • 1 ^ af+icos-^a; ^ 1 C ^^^dx 

227. I a;-cos-iajcfe = — ; — + — --r / /^ 

J w + 1 n + ljVl-a:» 

228. I af tan-*a;daj = -q -—r I ., , o • 

J w-fl » + lJ l + ar* 

229. I logajcfoj =,4 log a: — aj. ^ 

230. r2?£^^ = ^-j-(logaj)«+i. 
J X n + 1 ^ '^ 

232. C ^ = ^ 

J X (log a;)" (n - 1) (log «)»"» 

233./a^log.^ = ^-[J^-^]. 
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235. jxe^dx = ^(ax-l). 

236. . fa^e^dx = ^^ - - fx-^-^e^dx. 
J a aj 

237. f — dx= 1 e<^ ^ a f e^ ^^ 

238. re«log.da= = ^^^^-ir2:=da,. 
J a aj X 

240. J*e« . oospxdx = e-i<^oospx+^psmpx) ^ 

241. I &m]ixdx = coshx; I coshxc^o; = sinha;. 

242. I tanha56foj = log cosha; ; i ctnhasefoj = log sinhaj. 

243. jseQhxdx = 2t3Ji-^(e'y 

244. I C8cliajc^ = logtanhf-j- 

245. i a; smhxdx = x cosh a; — sinh x. 

246. I X cosh xdx = x sinh a; — cosh aj. 

247. I co8b?xdx = i (sinha; cosha; H- a;). 

248. / sinh x cosh a; cfa; = J cosh (2 x). 

249. / sinh^ xdx^ ^.(sinh x cosh a; — a;). 
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26 MISCELLANEOUS DEFINITE INTEGRALS 

IV. MISCELLANEOUS DEFINITE INTEGRALS 

250. r-^^ = '^' if a>0; 0, if a = 0; -|, if a<0. 

251. r af-^6-'dx= C [log-]" dx = T(n). 

. r(» + 1) = n . T(n), if n>0. r(2) = r(l) = L 

r(n + !) = »!, if n is an integer. r(i) = Vw-. 

r(n) = n(n-l). Z(y) = Z),[logr(y)]. 
Z(l)=- 0.677216. 

Jo Jo (H-«)"+" r(m + n) 

353. I sin'^xdx = I Qosl^xdx 
Jo Ja 

= — ^ — ;; — ^ — ^ . . ^ • o > if nis an even integer; 
= —z — 5 — = — ;r ^ > if nis an odd integer ; 

= - V^ — ^ f for any value of n greater than —1. 

254. / = -5-> if m>0; 0,if m = 0; --, if m<0. 

Ja ^ ^ ^ 

255. / = 0, if m < - 1 or w > 1 ; 

--r>ifm = — lorm = l; — >if— l<m<l. 






256. / =Jii4^ = |. 
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MISCELLANEOUS DEFINITE INTEGRALS 27 

257. r%os(a^^= r%m(aj^^==i J|. 

258. / 8m kx sin mxdx= I cob kx cos mxdx = Oy[^k ^ m], 
Jo Jo 

sin kx cos mxdx = -r^ ^j if A; — m is odd ; 

K — m 

= 0, if A; — m is even. 

260. / 8m^7nxdx=j cos^iiMcda? = — • 

261 . / sin kx cos kx dx = 0. 

262. r-—^ = . '^ ,[a>5>0]. 

r'' cos mxdx IT 

-»^. r* coso;^ r* sinojcfa; nr 

JCi dx 

=Ih(l)■*■-(|-!)■*•.(i;^5■.....]. «*•<.. 

ir 

266. C^-y/l-k^8in^x.dx=^E 

°=ih©'^-(l^)'f-(l^S'f-]'"^<'- 

a.7.j(-.-«^-iv;-^r(l). 
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28 MISCELLANEOUS DEFINITE INTEGRALS 

271. / e-'^cos mxdx = -3- — :) if a > 0. 
Jo o^ + m" 

273. re-"*^ COS bxdx= "^ ' ^ ""' • 
Jo 2a 

dx 
jr'«-log(i)"^ = ^£^^^, [«^ + l > 0, « + l >0]. 

IT IT 

logsina;6^= / logcosccefo; = — ~ • log2. 
\ X ' log sin xdx = — — log 2. 

^ 



Jr^ dx ^ 



280 
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Natural Logarithms of Numbers between 1.0 and 9.9 




N. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


1. 


0.000 


0.096 


0.182 


0.262 


0.336 


0.406 


0.470 


0.531 


0.688 


0.642 


2. 


0.693 


0.742 


0.788 


0.833 


0.876 


0.916 


0.966 


0.993 


1.030 


1.066 


3. 


1.099 


1.131 


1.163 


1.194 


1.224 


1.253 


1.281 


1.308 


1.336 


1.361 


4. 


1.386 


1.411 


1.435 


1.469 


1.482 


1.504 


1.626 


1.548 


1.569 


1.589 


6. 


1.609 


1.629 


1.649 


1.668 


1.686 


1.705 


1.723 


1.740 


1.758 


1.775 


6. 


1.792 


1.808 


1.825 


1.841 


1.856 


1.872 


1.887 


1.902 


1.917 


1.932 


7. 


1.946 


1.960 


1.974 


1.988 


2.001 


2.015 


2.028 


2.041 


2.054 


2.067 


8. 


2.079 


2.092 


2.104 


2.116 


2.128 


2.140 


2.162 


2.163 


2.176 


2.186 


9. 


2.197 


2.208 


2.219 


2.230 


2.241 


2.251 


2.262 


2.272 


2.282 


2.293 



Natural Logarithms of Whole Numbers from 10 to 109 



N. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


1 


2.303 


2.398 


2.485 


2.566 


2.639 


2.708 


2.773 


2.833 


2.890 


2.944 


2 


2.996 


3.045 


3.091 


3.135 


3.178 


3.219 


3.268 


3.296 


3.332 


3.367 


3 


3.401 


3.434 


3.466 


3.497 


3.626 


3.565 


3.584 


3.611 


3.638 


3.664 


4 


3.689 


3.714 


3.738 


3.761 


3.784 


3.807 


3.829 


3.860 


3.871 


3.892 


5 


3.912 


3.932 


3.951 


3.970 


3.989 


4.007 


4.026 


4.043 


4.060 


4.078 


6 


4.094 


4.111 


4.127 


4.143 


4.169 


4.174 


4.190 


4.206 


4.220 


4.234 


7 


4.248 


4.263 


4.277 


4.290 


4.304 


4.317 


4.331 


4.344 


4.367 


4.369 


8 


4.382 


4.394 


4.407 


4.419 


4.431 


4.443 


4.464 


4.466 


4.477 


4.489 


9 


4.600 


4.611 


4.622 


4.633 


4.543 


4.554 


4.564 


4.675 


4.586 


4.695 


10 


4.606 


4.615 


4.625 


4.635 


4.644 


4.654 


4.663 


4.673 


4.682 


4.691 



Values in Circular Measure of Angles which are given in 
Degrees and Minutes 



1' 


0.0003 


9' 


0.0026 


Z^ 


0.0524 


20° 


0.3491 


100° 


1.7463 


2' 


0.0006 


10' 


0.0029 


A° 


0.0698 


ZO^ 


0.6236 


110° 


1.9199 


3' 


0.0009 


20' 


0.0058 


5^ 


0.0873 


40° 


0.6981 


120° 


2.0944 


4' 


0.0012 


30' 


0.0087 


6« 


0.1047 


50° 


0.8727 


130° 


2.2689 


6' 


0.0015 


40' 


0.0116 


7*^ 


0.1222 


eo° 


1.0472 


140° 


2.4435 


6' 


0.0017 


60' 


0.0146 


8<> 


0.1396 


70° 


1.2217 


160° 


2.6180 


7' 


0.0020 


1' 


0.0176 


9*^ 


0.1571 


80° 


1.3963 


160° 


2.7925 


8' 


0.0023 


2' 


0.0349 


10'' 


0.1745 


90° 


1.6708 


170° 


2.9671 
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Natural Trigonometric Functions 



Angle 


Sin 


Csc 


Tan 


Ctn 


See 


Cos 




0° 


0.000 


OD 


0.000 


OD 


1.000 


1.000 


90° 


1 


0.017 


57.30 


0.017 


67.29 


1.000 


1.000 


89 


2 


0.035 


28.65 


0.036 


28.64 


1.001 


0.999 


88 


8 


0.052 


19.11 


0.052 


19.08 


1.001 


0.999 


87 


4 


0.070 


14.34 


0.070 


14.80 


1.002 


0.998 


86 


6° 


0.087 


11.47 


0.087 


11.43 


1.004 


0.996 


86° 


6 


0.106 


9.567 


0.106 


9.614 


1.006 


0.995 


84 


7 


0.122 


8.206 


0.123 


8.144 


1.008 


0.993 


83 


8 


0.139 


7.186 


0.141 


7.116 


1.010 


0.990 


82 


9 


0.156 


6.392 


0.168 


6.314 


1.012 


0.988 


81 


10° 


0.174 


6.759 


0.176 


5.671 


1.015 


0.985 


80° 


11 


0.191 


5.241 


0.194 


6.145 


1.019 


0.982 


79 


12 


0.208 


4.810 


0.213 


4.705 


1.022 


0.978 


78 


13 


0.225 


4.446 


0.231 


4.331 


1.026 


0.974 


77 


14 


0.242 


4.134 


0.249 


4.011 


1.031 


0.970 


76 


16° 


0.259 


3.864 


0.268 


3.732 


1.035 


0.966 


76° 


16 


0.276 


3.628 


0.287 


3.487 


1.040 


0.961 


74 


17 


0.292 


3.420 


0.306 


3.271 


1.046 


0.956 


73 


18 


0.309 


3.236 


0.325 


3.078 


1.061 


0.951 


72 


19 


0.326 


3.072 


0.344 


2.904 


1.068 


0.946 


71 


20° 


0.342 


2.924 


0.364 


2.747 


1.064 


0.940 


70"? 


21 


0.358 


2.790 


0.384 


2.606 


1.071 


0.934 


69 


22 


0.375 


2.669 


0.404 


2.476 


1.079 


0.927 


68 


23 


0.391 


2.569 


0.424 


2.356 


1.086 


0.921 


67 


24 


0.407 


2.459 


0.446 


2.246 


1.095 


0.914 


66 


26° 


0.423 


2.366 


0.466 


2.145 


1.103 


0.906 


66° 


26 


0.438 


2.281 


0.488 


2.060 


1.113 


0.899 


64 


27 


0.464 


2.203 


0.510 


1.963 


1.122 


0.891 


68 


28 


0.469 


2.130 


0.532 


1.881 


1.133 


0.888 


62 


29 


0.485 


2.063 


0.554 


1.804 


1.143 


0.876 


61 


30° 


0.500 


2.000 


0.577 


1.732 


1.165 


0.866 


60° 


31 


0.515 


1.942 


0.601 


1.664 


1.167 


0.867 


69 


32 


0.530 


1.887 


0.626 


1.600 


1.179 


0.848 


68 


33 


0.546 


1.836 


0.649 


1.540 


1.192 


0.839 


67 


84 


0.659 


1.788 


0.675 


1.483 


1.206 


0.829 


66 


36° 


0.574 


1.743 


0.700 


1.428 


1.221 


0.819 


66° 


36 


0.688 


1.701 


0.727 


1.376 


1.236 


0.809 


64 


37 


0.602 


1.662 


0.764 


1.327 


1.252 


0.799 


63 


38 


0.616 


1.624 


0.781 


1.280 


1.269 


0.788 


62 


39 


0.629 


1.689 


0.810 


1.235 


1.287 


0.777 


61 


40° 


0.643 


1.556 


0.839 


1.192 


1.305 


0.766 


60° 


41 


0.656 


1.524 


0.869 


1.150 


1.325 


0.766 


49 


42 


0.669 


1.494 


0.900 


1.111 


1.346 


0.743 


48 


43 


0.682 


1.466 


0.933 


1.072 


1.367 


0.731 


47 


44 


0.695 


1.440 


0.966 


1.036 


1.390 


0.719 


46 


46° 


0.707 


1.414 


1.000 


1.000 


1.414 


0.707 


46° 




Cos 


Sec 


Ctn 


Tan 


Csc 


Sin 


Angle 



Digitized by 



Google 



TABLES 



31 



Values of the Complete Elliptic Integrals, K and E, for Different 
Values of the Modulus, k 



~/o Vl-fe»sin». = •^ = /o'vT^^ 



sin^g . dz. 



Bin- lib 


K 


E 


8in-li- 


K 


E 


sin-ii: 


K 


E 


0° 


1.5708 


1.5708 


60° 


1.9356 


1.3055 


81.0° 


3.2553 


1.0338 


lo 


1.5709 


1.5707 


61° 


1.9539 


1.2963 


81.2° 


3.2771 


1.0326 


20 


1.5713 


1.5703 


62° 


1.9729 


1.2870 


81.4° 


3.2995 


1.0313 


3° 


1.5719 


1.5697 


53° 


1.9927 


1.2776 


81.6° 


3.3223 


1.0302 


4° 


1.5727 


,1.6689 


54° 


2.0133 


1.2681 


81.8° 


3.3468 


1.0290 


60 


1.6738 


1.5678 


56° 


2.0347 


1.2587 


82.0° 


3.3699 


1.0278 


6« 


1.6711 


1.6665 


66° 


2.0571 


1.2492 


82.2° 


3.3946 


1.0267 


70 


1.5767 


1.5649 


67° 


2.0804 


1.2397 


82.4° 


3.4199 


1.0256 


8° 


1.6785 


1.5632 


68° 


2.1047 


1.2301 


82.6° 


3.4460 


1.0245 


90 


1.5805 


1.5611 


69° 


2.1300 


1.2206 


82.8° 


3.4728 


1.0234 


10*> 


1.5828 


1.6689 


60° 


2.1565 


1.2111 


83.0° 


3.5004 


1.0223 


11« 


1,5854 


1.6564 


61° 


2.1842 


1.2015 


88.2° 


3.6288 


1.0213 


120 


1.5882 


1.5537 


62° 


2.2132 


1.1921 


83.4° 


3.5581 


1.0202 


18° 


1.5913 


1.5507 


63° 


2.2435 


1.1826 


88.6° 


3.5884 


1.0192 


140 


1.5946 


1.5476 


64° 


2.2754 


1.1732 


83.8° 


3.6196 


1.0182 


16° 


1.6981 


1.5442 


66° 


2.3088 


1.1638 


84.0° 


3.6519 


1.0172 


leo 


1.6020 


1.6405 


66.6° 


2.3261 


1.1592 


84.2° 


3.6853 


1.0163 


170 


1.6061 


1.5367 


66.0° 


2.3439. 


1.1546 


84.4° 


3.7198 


1.0153 


18° 


1.6105 


1.5326 


66.6° 


2.3622 


1.1499 


84.6° 


3.7557 


1.0144 


190 


1.6151 


1.6283 


67.0° 


2.3809 


1.1454 


84.8° 


3.7930 


1.0135 


200 


1.6200 


1.5238 


67.6° 


2.4001 


1.1408 


86.0° 


3.8317 


1.0127 


210 


1.6252 


1.5191 


68.0° 


2.4198 


1.1362 


86.2° 


3.8721 


1.0118 


220 


1.6307 


1.5141 


68.6° 


2.4401 


1.1317 


86.4° 


3.9142 


1.0110 


230 


1.6365 


1.5090 


69.0° 


2.4610 


1.1273 


86.6° 


3.9583 


1.0102 


240 


1.6426 


1.6037 


69.6° 


2.4825 


1.1228 


86.8° 


4.0044 


1.0094 


26° 


1.6490 


1.4981 


70.0° 


2.5046 


1.1184 


86.0° 


4.0528 


1.0087 


260 


1.6557 


1.4924 


70.6° 


2.5273 


1.1140 


86.2° 


4.1037 


1.0079 


270 


1.6627 


1.4864 


71.0° 


2.5507 


1.1096 


86.4° 


4.1574 


1.0072 


28° 


1.6701 


1.4803 


71.6° 


2.5749 


1.1053 


86.6° 


4.2142 


1.0065 


29° 


1.6777 


1.4740 


72.0° 


2.5998 


1.1011 


86.8° 


4.2744 


1.0059 


30° 


1.6858 


1.4675 


72.6° 


2.6256 


1.0968 


87.0° 


4.3387 


1.0053 


31° 


1.6941 


1.4608 


73.0° 


2.6521 


1.0927 


87.2° 


4.4073 


1.0047 


32° 


1.7028 


1.4539 


73.6° 


2.6796 


1.08&5 


87.4° 


4.4812 


1.0041 


33° 


1.7119 


1.4469 


74.0° 


2.7081 


1.0844 


87.6° 


4.5619 


1.0036 


84° 


1.7214 


1.4397 


74.6° 


2.7375 


1.0804 


87.8° 


4.6477 


1.0031 


36° 


1.7312 


1.4323 


76.0° 


2.7681 


1.0764 


88.0° 


4.7427 


1.0026 


36° 


1.7415 


1.4248 


76.6° 


2.7998 


1.0726 


88.2° 


4.8479 


1.0022 


37° 


1.7522 


1.4171 


76.0° 


2.8327 


1.0686 


88.4° 


4.9654 


1.0017 


88° 


1.7633 


1.4092 


76.6° 


2.8669 


1.0648 


88.6° 


5.0988 


1.0014 


39° 


1.7748 


1.4013 


77.0° 


2.9026 


1.0611 


88.8° 


5.2527 


1.0010 


40° 


1.7868 


1.3931 


77.6° 


2.9397 


1.0574 


89.0° 


5.4349 


1.0008 


41° 


1.7992 


1.3849 


78.0° 


2.9786 


1.0538 


89.1° 


5.5402 


1.0006 


42° 


1.8122 


1.3765 


78.6° 


3.0192 


l.a')02 


89.2° 


5.6579 


1.0005 


43° 


1.8256 


1.3680 


79.0° 


. 3.0617 


1.0468 


89.3° 


5.7914 


1.0005 


44° 


1.8396 


1.3594 


79.6° 


3.1064 


1.0434 


89.4° 


6.9455 


1.0003 


46° 


1.8.541 


1.3506 


80.0° 


3.1534 


1.0401 


89.6° 


6.1278 


1.0002 


46° 


1.8691 


1.3418 


80.2° 


3.1729 


1.0388 


89.6° 


6.3504 


1.0001 


47° 


1.8848 


1.3329 


80.4° 


3.1928 


1.0375 


89.7° 


6.6385 


1.0001 


48° 


1.9011 


1.3238 


80.6° 


3.2132 


1.0363 


89.8° 


7.0440 


1.0000 


49° 


1.9180 


1.3147 


80.8° 


3.2340 


1.0350 


89.9° 


7.7371 


1.0000 



Digitized by 



Google 



32 TABLES 

Common Logarithms of r(n) for Values of n between 1 and 2* 

r(n) =/^V-i . e-dx =/Jloglp"'dx. 



n 


log,or(n) 


n 


log,or(n) 


n 


loftor(n) 


n 


logtor(n) 


n 


logior(n) 


1.01 


1.9976 


1.21 


1.9617 


1.41 


T.9478 


1.61 


1.9617 


1.81 


1.9704 


1.02 


1.9961 


1.22 


1.9605 


1.42 


1.9476 


1.62 


1.9523 


1.82 


T.9717 


1.03 


1.9928 


1.23 


1.9594 


1.43 


1.9476 


1.63 


T.9529 


1.83 


1.9730 


1.04 


1.9906 


1.24 


1.9683 


1.44 


1.9473 


1.64 


1.9586 


1.84 


1.9743 


1.06 


1.9883 


1.26 


1.9573 


1.46 


T.9473 


1.65 


1.9643 


1.86 


1.9767 


1.06 


1.9862 


1.26 


T.9564 


1.46 


1.9472 


1.66 


1.9660 


1.86 


1.9771 


1.07 


1.9841 


1.27 


1.9554 


1.47 


1.9473 


1.67 


1.9568 


1.87 


1.9786 


1.08 


T.9821 


1.28 


1.9546 


1.48 


1.9473 


1.68 


1.9566 


1.88 


1.9800 


1.00 


1.9802 


1.29 


1.9538 


1.49 


1.9474 


1.69 


1.9676 


1.89 


1.9816 


1.10 


1.9783 


1.30 


1.9530 


1.60 


1.9476 


1.70 


1.9584 


1.90 


1.9831 


1.11 


1.9766 


1.31 


1.9523 


1.61 


1.9477 


1.71 


1.9593 


1.91 


1.9846 


1.12 


1.9748 


1.32 


1.9516 


1.52 


1.9479 


1.72 


1.9603 


1.92 


1.9862 


1.13 


1.9731 


1.33 


1.9510 


1.63 


1.9482 


1.73 


1.9613 


1.93 


1.9878 


1.14 


1.9715 


1.34 


1.9505 


1.54 


1.9485 


1.74 


1.9623 


1.94 


1.9896 


1.16 


T.9699 


1.35 


T.9600 


1.56 


1.9488 


1.76 


1.9633 


1.96 


1.9912 


1.16 


1.9684 


1.36 


1.9496 


1.66 


1.9492 


1.76 


1.9644 


1.96 


1.9929 


1.17 


1.9669 


1.37 


1.9491 


1.67 


T.9496 


1.77 


T.9656 


1.97 


1.9946 


1.18 


1.9665 


1.38 


1.9487 


1.68 


1.9601 


1.78 


1.9667 


1.98 


1.9964 


1.19 


1.9642 


1.39 


T.9483 


1.59 


1.9606 


1.79 


1.9679 


1.99 


T.9982 


1.20 


1.9629 


1.40 


1.9481 


1.60 


1.9611 


1.80 


1.9691 


2.00 


0.0000 



rT(z+i)=z-r(z), if 2!>o; r(2)=r(i)=in 

\ [Fix) • r(l - x)] = ir/sinira;, if 1 > a? >0. J 



If the values of an analytic function, /(x), are given in a table for consecu- 
tive values of the argument, x, with the constant interval d, and if h = kd, 
where k is any desired fraction, 

where /(a) is any tabulated value. 
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